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Introduction.

Actinomycetes are prolific producers of
natural products, whose biosynthetic genes
are usually grouped contiguously in the DNA
forming gene clusters. The expression of a
gene cluster from one organism in a different
species is known as ‘“heterologous
expression,” and it has been used with a
range of purposes, from simply confirming the
clustering of biosynthetic genes to producing
variants of natural products by genetic
engineering. Combined with comparative
metabolic profiling, heterologous expression
has become an important tool for the mining
of the immense amount of genomic
information obtained from very diverse
actinomycete species, many of which are
difficult to culture and manipulate genetically.
In our laboratory we have developed
protocols, genetic tools and host strains that
we have used to clone and study the
regulation and function of genes for the
biosynthesis of diverse natural products.”

Methods. Gene clusters are isolated from
Escherichia coli cosmid or PAC libraries.
When necessary, the selected cosmid or
PAC clones are made integrative by inserting
chromosomal Ehage attachment sites by
PCR—targeting.( ) These integrative constructs
are transferred to the appropriate host strain
typically by conjugation from E. coli. To study
the function of a particular gene, its coding
sequence is replaced by a resistance gene
and, when necessary to avoid polar effects,
the latter is removed to yield an in-frame
deletion.®® The resulting strains are then
cultivated and analyzed for differential
production of metabolites by comparative
metabolite profiling."*

Results. We recently engineered
Streptomyces coelicolor strains for enhanced
heterologous expression while at the same
time greatly simglifying their extracellular
metabolite profile.”) These strains have been
used for the production of a wide range of
secondary metabolites. Taking advantage of
the increased production levels delivered by
our host strains, we have identified the
biosynthetic gene clusters of tunicamycin®®,

cypemycin‘s), grisemycin‘g), and are currently
elucidating the biosynthesis and re%ulation of
tunicamycinm and planosporicin(1 ). These
projects, and the strategies used to overcome
the limitations of heterologous expression,
will be discussed.

Conclusions. Heterologous expression
facilitates the identification and study of the
genes involved in the biosynthesis of natural
products, the elucidation of the biosynthetic
pathway and the regulation of gene
expression.
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